Supplementary Figure 1. Numbering system and ring identification for diterpenoids/gibberellins.
Shown is the carbon numbering system for a representative diterpene/diterpenoid, ent-kaurene (1; entkaurane backbone, 6-6-6-5), and a representative gibberellin, GA12-aldehyde (6; ent-gibberellane backbone, 6-5-6-5). Also shown is the nomenclature of the characteristic ring systems (A, B, C, and D). Note the changes in 6 that result from B-ring contraction and extrusion of C-7 ‡ . ( ‡ this is the presumed carbon that is extruded, but has not been shown for bacterial GA biosynthesis). Figure 4 . Mass spectra of putative ent-kaurenol (2), ent-kaurenal (3), and entkaurenoic acid (4) from CYP117 incubations. To confirm production of 2, 3, and 4 from incubations of CYP117 with ent-kaurene (1), 2, or 3, the mass spectrum for each compound was compared to that of an authentic standard (std.). These mass spectra correspond to the peaks identified in Figure 3 
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Supplementary Figure 5.
Trace amounts of ent-kaurenol (2) and ent-kaurenal (3) are produced from incubation of ent-kaurene (1) with CYP117. In addition to the C-19 acid, ent-kaurenoic acid (4), the C-19 alcohol (2) and aldehyde (3) are produced from incubations of 1 with CYP117, as shown here in gas chromatograms with comparison to authentic standards (stds.) of 2, 3, and 4, confirming the sequential oxidation of C-19 catalyzed by CYP117. To obtain sufficient peak resolution for detection of 2 and 3, the sample shown here was run using a decreased rate of temperature increase, resulting in retention time change from those seen in 3 std.
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Supplementary Figure 6 . Mass spectra of putative ent-7α-hydroxykaurenoic acid (5) and GA12-aldehyde (6) detected in CYP114 (+/-FdGA) incubations. To confirm production of 5 and 6 from incubations of CYP114 (+/-FdGA) with ent-kaurenoic acid (4), the mass spectrum for each compound was compared to that of an authentic standard (std.). These mass spectra correspond to the peaks identified in Figure 4 . Supplementary Figure 7 . CYP114-FdGA can oxidize GA12-aldehyde (6) to GA12 (7) at low efficiency. a) Incubation of ent-kaurenoic acid (4) in cells expressing CYP114-FdGA results in trace amounts of a putative GA12 (7) peak being produced in addition to the much more substantial amounts of GA12-aldehyde (6). In particular, 7 is only detectable with compound specific ion extraction (m/z=300) and is of low abundance (note the scale changes on the y-axis for each chromatogram; TIC, total ion chromatogram; EIC, extracted ion chromatogram). b) The mass spectrum obtained from the putative 7 peak (*) matches that of c) the mass spectrum from an authentic 7 standard (std.). d) Incubating 6 in cells expressing CYP114-FdGA results in a small increase in the amount of 7 extracted (6 substrate contains trace amounts of 7). e) Quantification of the peak area ratio of 7 to 6 shows that turnover from 6 to 7 is significantly (Student's t-test; p<0.05), but only slightly higher in cells expressing CYP114-FdGA; n=3 for each culture, data represent mean values ± standard deviation. f) Thus, while CYP114-FdGA converts 4 mainly to 6, 7 is also produced in miniscule amounts. This reduced catalytic efficiency is indicated in this scheme by arrow size. Figure 8 . ent-7α-hydroxykaurenoic acid (5) is sufficiently transported into S. meliloti cells heterologously expressing CYP114-FdGA. a) ent-kaurenoic acid (4), which is converted to ent-7α-hydroxykaurenoic acid (5) and GA12-aldehyde (6) by CYP114-FdGA, is found in both the cell pellet and supernatant b) Similarly, 5 is found in both the cell pellet and supernatant, but is unable to be further To confirm production of 7 from incubations of SfSDRGA or BjSDRGA with GA12-aldehyde (6), the mass spectrum from each was compared to that of an authentic standard (std.). These mass spectra correspond to the peaks identified in Figure 5 and Supplementary Figure 11 . Figure 11 . SDRGA from Bradyrhizobium japonicum oxidizes GA12-aldehyde (6) to GA12 (7). When expressed and induced in E. coli, BjSDRGA elicits the same function as SDRGA from S. fredii, as shown here through gas chromatograms with comparison to an authentic standard (std.) of 7. Mass spectra of putative GA15 (8), GA24 (9), and GA9 (10) from CYP112 incubations. To confirm production of 8, 9, and 10 from incubations of CYP112 with GA12 (7), 8, or 9, the mass spectrum for each compound was compared to that of an authentic standard (std.). These mass spectra correspond to the peaks identified in Figure 6 . (28), 255(14), 244(8), 229(7), 203(6), 201(6), 189(5), 175(21), 149(100) M + 332(53), 300 (12), 272(67), 257(13), 244(10), 217(9), 209(9), 203(9) ent-kaurene (1)
methyl ester derivative was also tested with CYP114 +/-FdGA with no turnover detected. 
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